Thermoresponsive hydroxybutylated starch nanoparticles.
Starch nanoparticles (SNPs) have been explored as promising new environmentally friendly materials for over a decade. On the other hand, thermoresponsive SNPs, which have potential novel applications in medicine, food and composites, have not yet been reported. Here we report the preparation and characterization of thermoresponsive SNPs. Hydroxypropyl (HP) and hydroxybutyl (HB) starch nanoparticles (SNPs) were prepared with molar substitution (MS) values of 0.90-2.10 and 0.48-1.85 respectively, and examined for thermoresponsivity in water. None of the HPSNPs were thermoresponsive up to 70 °C. HBSNPs having MS values of 1.29-1.85 were thermoresponsive with cloud point (Tc) values ranging from 33 to 52 °C. The Tc decreased with increasing MS. The Tc did not change significantly between concentrations from 5 to 50 g/L though from 5-0.5 g/L, the transmittance curves were broader and the Tc increased by 2.2 °C. The hydrodynamic diameter (Dh) of the HBSNPs increased significantly at temperatures above their Tc as determined by dynamic light scattering. The presence of kosmotropic salts decreased the Tc while NaI, a chaotropic salt, increased the Tc. In general, Tc values decreased in alcohol-water mixtures in comparison to water alone. The ability of the alcohols to cause a decrease in the Tc increased with increasing hydrophobicity of the alcohols.